Anti-proliferative and proapoptotic effects of benzyl isothiocyanate on human pancreatic cancer cells is linked to death receptor activation and RasGAP/Rac1 down-modulation.
Benzyl isothiocyanate can exert anti-tumor effect by arrest of cell cycle progression and induction of apoptosis in human pancreatic cancer cells. Among them, the dissection of the molecular mechanism of induction of apoptosis is important because the knowledge may be exploited for both cancer prevention and treatment. Our studies reported here indicate that BITC-mediated apoptosis involves the disappearance of intact 21-kDa Bid protein, cytochrome c release and predominant procaspase-3 cleavage. Using adenocarcinoma and metastatic pancreatic cancer cells, we investigated whether this dietary isothiocyanate induces apoptosis by converging two major pathways: the death receptor-mediated extrinsic and the mitochondrial intrinsic pathway. Indeed, cell surface receptor analysis by flow cytometry demonstrates the up-regulation of DR4, a member of death receptor family in BITC exposed pancreatic cancer cells. Since BITC is able to trigger death receptor signaling, we were interested in examining the effects of BITC and death receptor ligand TRAIL together on pancreatic cancer cell death. Interestingly, BITC augments TRAIL-induced apoptosis in both metastatic and adenocarcinoma cells. Moreover, we report for the first time that the sensitivity of metastatic pancreatic cancer cells to this isothiocyanate might be due to down-modulation of the proangiogenic molecule small GTPase Rac1 and caspase-3 substrate RasGAP, a regulator of Rho GTPase family.